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(54) SUBSTRATE FOR PHOTOGRAPHIC PRINTING PAPER 

(57)Abstract: 

PURPOSE: To provide a substrate for photographic 
printing paper not causing yellowing at the time of 
development, suppressing fog after storage and 
preventing the cracking of the surface resin layer. 
CONSTITUTION: A surface resin layer based on an 
electron beam-curing resin is formed on the front side 
of a paper base by coating and curing and a resin 
backing layer is formed on the rear side. The surface 
resin layer has at least one inner resin layer having 
relatively low crosslinking density and the outermost 
resin layer having relatively high crosslinking density and 
contg. an unsaid, org. compd. represented by the formula 
(where (a) is 2 or 3, (b) is 3 or 4 and a+b=6). The 
objective substrate for photographic printing paper is 
obtd. 
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♦ NOTICES * 

JPO aid MCI PI art not responsible for am* 
dntn caused by tha us* of this translation. 

1-Thb document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 k> the drawings* any words are not translated. 



[Claim 1) The surface resin spreading hardening layer which consists of an electron ray hardened 
material of the partial saturation organic compound constituent which contains the partial 
saturation organic compound which it b formed the paper base which contains natural pulp as a 
principal component and on the 1 front face, and can be hardened by electron beam irr a diation 
as a principal component, the outermost layer of said surface resin layer to which said surface 
resin spreading hardening layer has the la min a ted structure more than two-tayer. and should 
touch a photo gra p hi c emulsion layer reducing the rear— face resin enveloping layer which is 
formed on the opposite side of said paper base, and contains fi*r» plasticity synthetic resin as a 
principal component — foOowing type (1): — [Formula 1] 



(HU ±E3C (1) IZti^X* att* *fctt3«>8»*3c*>L> 
btt3Xtt 4 L. aibiO|Dtt6T*4. ) 

The base material for the photographic prwrtatg papers characterized by being the electron ray 
hardened material of the partial saturation organic compound constituent conta»iing at least one 
sort of electron ray hardenabtBty partial s at u ration organic compounds which are alike and are 
expressed more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Dctaded Description of the bwention] 
[0001] 

[Industrial Appncation] This invention relates to the base material for the photographic printing 
papers. Furthermore, if it states in detail this invention does not have generating of fogging at 
the time of the mothball when controffing yellowing of the resin paint fdm by the development, 
and maintaining sufficient flexibility, and making it the photographic printing paper, or relates to 
few base material ingredients for the photographic printing papers. 
[0002] 

[Description of the Prior Art] Conventionally, the potyotefine covering base material which 
covered poryolefin resin to both sides of the base which consists of paper, and was 
manufactured as a base material for the photographic printing papers has been used widely. 
Since processing liquid cannot permeate easily into a base material during development and 
fixing processing, and such a base material has the advantage that rinsing time amount and the 
drying time are shortened sharply for this reason, as compared with a baryta paper, since a 
pofyoJefine envelopeig layer is hydrophobic ity. and it does not have osmosis of the processing 
liquid to a paper base, telescopic motion of the base material itself is controlled and K has the 
advantages, such as having the outstanding dimensional stability. 

[0003] Although inorganic white pigments like a titanium dioxide are mixed by such pofyobfin 
resin enveloping layer of a base material for the purpose of improvement in obliterating power or 
resolving power, such a pigment has the bad dispcrsibiiity to the inside of resin, and in a melting 
extrusion process, it foams to it by the volatile c o mponent contained in a pigment, and there are 
problems, such as generating the film crack of an enveloping layer, in it. For this reason, the 
pigment content in an enveloping layer cannot be raised to level sufficient for improvement in 
the above-mentioned obliterating power or resolution. When using a titanium dioxide, speaking 
generally, it is difficult to add this to an enveloping layer with about 20% of the weight or more of 
an addition. Therefore, the photographic printing paper obtained using such a base material for 
the photographic printing papers was not able to say it as what can be enough satisfied in image 
sharp nature. 

[0004] The so-called electron ray hardenabitity resin which becomes recent years and consists 
of a resin constituent which can be hardened by electron beam irradiation is applied to a base 
material, and the base material for the photographic printing papers which has the electron ray 
hardening resin spreading layer which gave and hardened electron beam irradiation to this is 
proposed (for example. JP.60-1 71 04.B. JP.60-1 7105B. JP.57-49946A. etc.). Since heating 
fusion of the resin constituent is not carried out at an elevated temperature in case a spreading 
layer is formed according to this approach, a pigment content can be made to increase to 20 - 
80 % of the weight therefore, compared with the poK/oieftn resin covering photographic printing 
paper, the image sharp nature of the photographic printing paper obtained using such a base 
material is boiled markedly, and is improving. 

[0005] However, the photographic printing paper which applied the photograph sensitization layer 
on the electron ray hardening resin spreading layer hardened by electron beam irradiation, and 
was manufactured In a development process, adsorb on an electron ray hardening resin 



spreading layer . and the d e v el opment chemical for photographs remains, tt is known that the 
development which colors yeSow after a development, ue^ y el owing. may occur, the 
concentration of fogging may increase to extent which cannot be di sregar ded as a product if a 
d e v el opment b feather per fo rmed to this after the preservation passage of time, or sertsabSty 
may change. Moreover, in one side, a paint fam is hard. ftexfciSty is missing, and it is abo known 
that there are troubles, such as a chip box crack. 

[0006] ai order to solve the probl em of the ab ove ■ men tioned fogging, the various improvement 
approaches are propos ed . For example, the method of prcpanng the envelopmg layer of 
polyethylene on an electron ray hardening resin spreatang layer is avficated as a means to 
control the sensJbOty change at the time of preservation by JP.1-21495.B. However, in this 
i. if the enveloping byer of polyethylene b not made quite thick, the effectiveness of 
^adequate, therefore it has the trouble at the sacrifice of the a 



[0007] Moreover, the approach of conOo Cng change of photographic sensitivity b proposed by 
JP.60-1 44736.A by ar ra ngaig a filter layer between stencil paper and an electron ray hardening 
resin Spreading layer. However, when the charge of shielding layer formation material currently 
indicated here b used, about the point of the fogging prevention at the time of a mothball, rt is 

[0006] The specific electro n ray hardenabSty polymer for prevention of fogging and yellowing. 
ftexWe-iong of a paint f*n. etc» Ibeig an electron ray hardenabSty monomer Or for example. 
JP.59- 124336 A (acryfic ester monomer ). JP, 60- 70446 A (urethane resin which has a double 
bond), and JP.6I-201241.A (dbcrybte — ) A thoria chestnut rate, epoxidation acrylate. JP.61- 
23654 7 .A (tetra-acrySc ester). Although proposed by JP.62-61 049A (hexa acrylate ester). 
JP.62- 109046 A (poNbutadwne content resin), and JP.2-47A (acrylate ester of the acryfic-acid 
polymer addition product of polyhydric alcohol) Even if it uses these electron ray hardenabSty 
monomer*, it has not yet resulted w\ sufficient solution in question. 

[0009] About yctowaig of the paint fikn by the abo ve mentioned developer, the relation to the 
flexabSty of a paint film to fogging concentration b, and it b known that the inclination which 
conflicts to quantity of radbtion b shown. That b, although yeOowmg of the pant f9m by the 
developer b low suppressed when a high e x posure dose b used, fogging becomes high and there 
b an incfination for the flexisSty of a paint film to deteriorate. Moreover, the paper durability of a 
paper base and deterioration of quality of paper wffl also be caused. On the other hand, with a 
low exposure dose, although generating of fogging b controlled and the flexibility of a paint fSn b 
secured to some extent, the yellowing increases remarkably and has the inclination for paint film 
physical properties, such as an adhesive property and f3m r earf or c ement. to also get worse 



[0010] Therefore, it b that it b very important to develop the presentation of a surface resin 
spreadmg hardening layer which b not accompanied by the paper durabSty of fogging, flexktfity, 
and a paper base and deteriora ti on of quality of paper even if it irradiates sufficient amount of 
electron rays requaed for pant Fdm bridge formation with selection of an electron ray 
hardenabSty organic unsaturated compound, in order not to worsen paint film physical properties 
and to improve xanthochroism. and the formation approach in order to cancel at) the above- 
mentioned troubles that it b simultaneous and effectively. 
[0011] 

(Problem's) to be Solved by the Invention] Thb invention solves the above-mentioned trouble of 
the conventional technique, b excellent in surface smooth nature, holds a high water resisting 
property, moreover, there b no ncr ement in fogging generating by the development abo after 
the preservation passage of time, it has paint film flexbSty. also tends to control xanthochroism 
to coincidence, and tends to offer the suitable base material for the photographic prwiung papers 
to manufacture the photographic printing paper which has the paper durability of a paper base, 
and the outstanding photograph property with little degradation of quality of paper. 
[0012] 

[Means for Solving the Problem] this invention persons made the surface resin spreading layer 
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the laminated structure more than two-layer, and succeeded in solution of the above-mentioned 
technical problem by using the partial saturation organic compound which can be hardened by 
specific electron beam irradiation at least for an outermost resin spreading layer, and completed 
this invention. 

[001 3] The paper base with which the base material for the photographic printing papers of thb 
invention contains natural pulp as a principal component. The surface resin spreading hardening 
layer which consists of an electron ray hardened material of the partial saturation organic 
compound constituent which contains the partial saturation organic compound which it b formed 
on the 1 front face, and can be hardened by electron beam irradiation as a principal component, 
the outermost layer of said surface resin layer which said resin spreading hardening layer has the 
laminated structure more than two- layer, and touches a photographic-emulsion layer including 
the rear-face resin enveloping layer which b formed on the opposite side of said paper base, and 
contains film plasticity synthetic resin as a principal component — following type (1): — 
[Formub 2] 




(ffiC ±£5£ (1) Ctt^X^ a tt 2 *fctt3©6»*»*>L-. 
b S*3Xtt4 ©«»4f«fcL.. acbcO»tt6T*6. ) 

tl b the object characterized by being the electron ray hardened material of the partial 
saturation organic compound constituent containing at least one sort of electron ray 
hardenabSty partial saturation organic compounds which are alike and are expressed more. 
[0014] 

[Function] The configuration of this invention and an operation are explained below. The 
photographic printing paper manufactured from the base material which generally applied the 
commercial electron ray Kardenability compound constituent to the paper base which uses 
natural pulp as a principal component, irradiated the electron ray at thb. formed the electron ray 
hardening resin spreading layer, and was obtained has the so-called problem of the development 
which colors it yellow after a development as mentioned above, and yellowing. Although the 
cause of yellowing b not completely clear, in the development process, the developing agent in 
the development chemical for photographs carries out an adsorption residual at a base material, 
and it b thought that it oxidizes and coloring is caused. 

[001 S] In order to prevent yellowing for that purpose, it is ( that what b necessary is just to 
decrease adsorption of a developing agent ] effective to increase the crosslinking density of the 
paint film of a base material, for this reason means, such aa making [ many ] the loadings of 
making the amount of exposure electron rays for stiffening a resin constituent into a high dose, a 
polyfunctional partial saturation organic compound monomer, or oligomer and blending many 
comparatively small partial saturation organic compounds of molecular weight are effective. 
However, when etectron-bcam-mdbtion dosage was made high, each of these approaches 
increased fogging at the time of the mothball when considering as printing paper, and it not only 
degrades the fbxfcSty of a paint film, but they had the fault of making a stencil paper base 
discolor yellow by the impact of electron beam irradiation in addition further. 
[0016] As a result of this invention persons' examining many things about this point, the surface 
resin spreading layer which contains the partial saturation organic compound which it is formed 



on 1 front face of a paper base, and can be hardened by electron beam irradiation as a principal 
component b made into the laminated structure more than two-layer as mentioned above. And it 
found out that these problems were effectively solvable by using for the spreading layer of an 
outermost layer the partial saturation organic compound which can be hardened by the high 
electron beam irradiation of crossBnking density at least, i.e.. the constituent containing at least 
one sort of partial saturation organic compounds of a formub (1). That is 'm the development of 
the photographic printing paper, when the base material outermost part which contacts a 
developer through a photographic-emubion layer was formed by the resin spreading layer which 
has a viaduct consistency and crosslinking density arranged a comparative ry low flexkle resin 
spreading layer to the inside which does not touch a developer, rt succeeded in making 
coincidence improve flexibility and xanthochroism. 

[0017] The base material of thb invention which has the laminated structure which consists of 
two or more above layers The coating liquid for at bast one-byer inside layers which contains 
an electron ray hardenabSty partial saturation organic compound as a principal component is 
applied to at least 1 front face of the paper base which contains natural pulp as a principal 
component. Furthermore, on the coating bquid layer for inside layers, it can apply sentimentally 
and the coating liquid for outermost layers which contains an electron ray hardenabitity partial 
saturation organic compound as a principal component can be manufactured by sentiment -on 
and the 1 st approach of irradiating an electron ray at thb multistory object. 
[0018] Moreover, as the 2nd approach, the coating liquid for inside layers is applied, the 1st 
electron ray b irradiated, and a base material can be manufactured by irradiating the 2nd 
electron ray to the coating Bquid for outermost layers on this inside layer at sentiment- on and 
the multistory object which appKed in a businesslike manner and was acquired. 
[001 9] As the 3rd approach contrary to the 2nd approach of the above, moreover, the coating 
liquid for outermost layers it applies on smooth front faces, such as a proper molding side, for 
example, a metal drum, plasties, or process paper. The transfer laminating of this outermost 
hardening resin byer can be carried out to the wet spreading side of the paper base which gave 
the 1 St electron beam irradiation to thb coating liquid byer for outermost layers, next applied 
the coating liquid for inside layers, and a base material can be manufactured by carrying out the 
2nd electron beam irradiation to this multistory object. 

[0020] Furthermore, a base material can be manufactured as the 4th approach by carrying out 
the sentiment-on wet bminating of the coating liquid byer for inside layers on a paper base, and 
the coating Bquid byer for outermost layers by transfer coating, irradiating an electron ray at 
this multistory object, and carrying out hardening coalesce. 

[0021] carry out for taking which approach — carrying out division spreading of the spreading 
byer more than two-layer makes it possible to improve the degree of freedom of spreading in 
heavy spreading, to improve spreading nature, and to give a function original with each class. 
Moreover, when performing transfer coating using a smooth molding base front face, the smooth 
nature of the front face of the base material obtained improves much more. 
[0022] carry out for adopting what kind of the method of application by this invention — the 
surface resin spreading hardening layer containing an electron ray hardervabilHy partial saturation 
organic compound b divided at least more than two-layer, and it becomes possible to rabe the 
spreading nature and smooth nature. Moreover, it becomes possible to use the partial saturation 
organic compound of the inside spreading byer of a surface spreading byer. and an outermost 
spreading byer properly, to separate the function, and to decrease yellowing and fogging, and to 
increase the flexibility of a paint f*n by thb invention. 

[0023] Furthermore, it becomes possible to divide and give the amount of electron beam 
irradiation to an inside spreading byer and an outermost spreading byer by this invention, and to 
decrease yellowing and fogging, and to increase the flexibility of a paint film. Furthermore, thb 
invention enables it to obtain the surface resin hardening byer which has a smooth front face by 
forcing an outermost spreading byer on a molding side. 

[0024] in two or more byer bminating base material of thb invention, in order to make the 
flexibility of the surface resin spreading hardening fam. ye Flowing, and fogging prevention babnee. 
carry out for adopting which the method of application — it b desirable to control the coverage 
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of en outermost layer and an inside byer in a suitable amount the 1st. after ( namely. } the 
coverage of the whole surface resin spreading hardening byer hardening — setting — 5 g/m2 
the above — 60 g/m2 it b the foOowing — desirable — 15 g/m2 - 50 g/m2 h b — things are 
more desirable. If it does in this way. the good smooth nature as a base material for the 
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} the function of an outermost byer b demonstrated — making — the fie xtoffity of a paint 
«m. and yellowing — in order to secure prevention — the coverage after the hardening — 0.5 
g/m2 the above — 15 g/m2 making it below — desirable — 1 g/m2 the above — 5 g/m2 It b 
more desirable to make it below, the weight of this outermost byer — 0.5 g/m2 the smooth 
nature of the base material obtained when not f3£ng. and yeOowing — tightness — inadequate — 
becoming — it — 20 g/m2 When exceeding, the nexbSty of a paint Km becomes inadequate, 
and it becomes easy to generate a chip box crack. 

(0026] In this invention, the outermost resin byer which forms the spreading side of a 
photographic emulsion among surface resin spreading ha rdening layers b formed from the 
electron ray hardenabiBty resin constituent containing the partial saturation organic compound of 
the formula (t) which can form a viaduct resin byer. although this invention persons proposed 
using the electron ray hardenabXty compound which has four or more functional groups as the 
partial saturation organic compound for outermost layers concerned previously — the inside of it 
— tho partial saturation organic compound of a formub (I) — especbDy — yellowing — it found 
out that it was effective in making tightness and the nexfeerty of the hardening Ran balance. 
[0027] In the compound of a formub (1). it found out that especially tho caprobctone 
denaturatien acryfoyt radical content hexa acrylate whose a the sum total of a and b shows the 
effectiveness excellent "m 6. Le.. 6 funct ional group content ecrybte. and is 2 or 3 therefore 
whose b is 3 or 4 was excellent, bi the partial saturation organic compound constituent which 
forms an outermost byer. although that the monomer of electron ray hardenability etc. dilutes 
does not interfere, as for the partial saturation organic compound of a formub (1). it b desirable 
that the partial saturation organic compound of a formub (1) b contained to the total weight of 
the electron ray hardenabSty partial saturation o r ga ni c compound contained in thb constituent 
with at least 75% of the weight or more of content, if thb content becomes less than 75% of the 
weight — yellowing — it may become difficult to attain tightness and the flextoiBty of the 



[0028] if it b what can form a low bridge formation resin byer as an electron ray hardenabiSty 
organic compound used for the resin spreading byer located inside among surface resin 
spreading hardening layers in thb invention — a monomer — even when it b independent — 
oligomer — it may be independent, they may be blended, and there b especially no limitation 
also in the cbss of compound About thb inside byer. since there b no fear of yellowing by the 
development and it b not necessary to raise crossfinking density especbDy. it can be used, being 
able to choose the resin which was excellent in fJoxib*ty. 

[0029] bi thb invention, the surface resin spreading hardening byer formed on 1 front face of a 
paper base b formed from the resin constituent which contains other additives if needed 
including the partial saturation organic compound which can be hardened with an electron ray. 
and mixture with white pigments as a principal component. In this invention, although especbDy 
the electron ray hardenabaity partial saturation organic compound used for formation of an inside 
byer b not fcmited by the number of functional groups etc in order to give high flexibility, it b 
advantageous [ an organic compound ] especbDy from the purpose of this invention to use the 
compound of less than four organic functions which gives low crosslink inf density. 
[0030] The unsaturated compound used in order to form the surface resin spreading hardening 
layer of this nventxm can be chosen for example, from the foDowvng compound. 
(1) The acrylate compound (2) aliphatic series of the alcohol and the polyaDtytene gh/col of 
aliphatic series, an aBcycJe group, and aroma aliphatic series. Although atkyleno oxide was made 
to add to the alcohol of an abcyclo group and aroma aEphatic series, an acrylate compound (3) 
poly acryioyi alkyl phosphoric ester (4) carboxylic acid. The resultant of the resultant (7) epoxy 
compound of polyol, resultant (5) isocyanate with an acrylic acid, polyol. and a resultant (6) 
epoxy compound with on acrylic acid and an acrylic acid, polyol. and an acrylic acid [0031] If this 



ieb£ty 



Polyoxyethylene cpichkyohvdrin denaturatien bisphenot A dbcrybte. Oxryclohexyl acrylate. 
jichJerohydrin denaturatien pofyethy 



hydronsEum KISHI3I vaEne acid ester neopentyt glycol dbcrybte. Nonyl phenoxy polyethytene- 
glycol ecrybte. ethykcneoxidB denaturation phenoxy- tied phosphonc acid acrylate. 
Ethyteneoxide denaturation phthafic-acid ecrybte. po*ybutacfiene ecrybte. KAPURORAKUTAN 
denaturation tetrahydrofurfcayl acrybte, trb (acrytoxyethyO bocyanurate. Trimethylotpropane 
triacrybte. a pentaerythritoJ thorb chestnut rate. Pentaervthritol tetraecrytate. polyethylene- 
glycol dbcrybte. I. 4-buta<£ene cfiol dbcrybte. rwopentyl glycol dbcrybte. neopentyl glycol 
denaturation tnmethylol propane dbcrybte, etc can be raised These compounds are 
independent or can be used combining the two or more sorts. 

[0032] In this invention, the surface resin spreading hardening byer formed on 1 front face of a 
paper base contains other additives if needed by making into a subject the partial saturation 
organic compound which can be hardened with an electron ray as mentioned above, and mixture 
with white pigments. That b. it b desirable to make a surface resin spreading hardening byer 
contain white p ig me n ts for the purpose of the sharp disposition top when considering as printing 
paper. Although a titanium dioxide (an anatase mold and rutSe mold) b mainly used as white 
pigments, to others, each of a barium sulfate, a calcium carbonate, an aluminum oxide, zinc 
node* 



[0033] As for the content of white pigments, it b desirable that it b 20 - 80% of the weight of 
the totaf-sofids weight of a surface resin spreading ha rdening byer. When the sharp nature of 
the photograph on the printin g paper obtained b not sometimes enough if the content becomes 
less than 20 % of the weight and it exceeds 80 % of the weight, the flexfcifity of the resin 
spreading byer obtained may faD and a fBm crack may be produced 

[0034] In order to distribute white pigments in the above electron ray hardenability partial 
saturation organic compounds. 3 roO rniOs (three roO mflO. 2 roO m»s (two roD miD). a cow loess 
d b so lver, a homomncer. a Sand grinder, a planetary mixer, an uttrasorac dbperser. etc. can be 
used 

[0035] Moreover, as tho method of appBcation of a resin constituent for a molding side front 
face or a paper base front face. any. such as the bar coat method, the blade coat method the 
squeeze coat method, the Ayr knife coat method the roO coat method the gravure coat method 
and the transfer coat method may be used for example. Furthermore), for this reason, a fountain 



the front face of a metal drum as a mold i n g side, the roO coat method or tho offset gravure coat 
method which uses a rubber covered roD from the consideration for not attaching a blemish to a 
molding side front face b used and non-contact type a fountain coating machine and the set-die 



[0038] There are four kinds of approaches among the formation approaches of a surface resin 
spreading harderung byer of having a laminated structure more than two— byer in thb vtvention, 
Bko the a b ov e m enti oned Although it b possible to include the partial saturation organic 
compound of a formub ( 1 ) in an outermost coating Bqu*d byer as a principal component even 
when using any of four kinds of thb approach, according to the method of application used, 
spreading sequence and the amount of electron beam irradiation change automatically. 
[0037] By including tho partial saturation organic compound of a formub (1) in an outermost 
byer, the crosskhking density of an outermost byer can be rawed and yellowing can be 
prevented by it Moreover, in order to form an inside byer. the low unsaturated compound of 
crossfinkaig density can be ap p lied and the fiextbibty of the whole pant film can be mawrtawied to 
the sufficient level Since a lot of el ect r on rays are irradiated in hardening of an inside byer in 
the 2nd approach, this approach b not desirable in order to form the high inside layer of 
nextoSity. bi the 1st and the 4th approach, since the count of electron beam irradiation is ail 1. 
these approaches are desirable approaches, in order to obtain a fie x to I e inside byer. However, in 
order to obtain the good outermost byer of smooth nature, the 3rd and 4th approaches which 
have adopted the transfer coating method for using a smooth shaping front face are desirable. 
EspecbDy the 3rd approach b the transferring method, and since a lot of electron rays are 
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irradiated by the outermost byer, it b more desirable for the above-mentioned purpose. 
[0038] The effectiveness of this invention is especbDy demonstrated advantageously by 
the 3rd above-mentioned approach That is. since the electron-beam- irradiation dosage to a 
paper base can be stopped low according to the 3rd approach, it is possible to control 
discoloration of the paper base by electron beam irradiation, and it b posstole to also control 
fogging at tho time of the mothball which originates in the electron beam irradiation to a paper 
base further. 

[0039] Although that method cannot be limited end electron -beam-irradiation equipments, such 
as a van DEGURAFU mold scanning method a doubles Canning method, and a curtain beam 
method can be used especbDy as an electron ray accelerator used for electron beam irradiation, 
it is comparatively cheap also in this and the thing of the curtain beam method with which high 
power is obtained b used effectively. It b desirable that it b 100- 300k V. as an absorbed dose, as 
for the acceleration voltage in the case of electron beam irradiation, it is desirable that it is 0. 1 - 
6Mrad. and especbDy its 0.2 - 4Mrad is desirable. 

[0040] The oxygen density in the ambient atmosphere at the time of electron beam irradiation is 
500 pom. It b desirable that it b the following An oxygen density is 500 ppm. When it exceeds, 
oxygen may work as a retarder of a polymerization reaction and hardening of a resin constituent 
may become inadequate, moreover, in the case of the 3rd approach of a transfer system of 
performing the 2nd electron beam irradiation after bying a non-hardened byer on top of the 
hardening paint film which received the 1st electron beam irradiation Although electron ray 
hardenabaity coating liquid does not need to touch direct air into electron beam irradiation, 
therefore it b not necessary to reduce especbDy the oxygen density in the ambient atmosphere 
at the time of electron beam irradiation, it b the purpose which controls ozone generating by 
electron beam irradiation. Or. of course, it is convenient for using inert gas for the purpose, such 
as cooling of the window which generates heat in case an electron ray passes. 
[0041] As film plasticity synthetic resin used for forming the rear-face resin enveloping byer of 
this invention, the poly olefin resin used for manufacture of the conventional base material for the 
photographic printing papers or the above-mentioned electron ray hardening resin can be used. 
[0042] It can choose out of at least two sorts of mixture of homopolymers. such as ethylene and 
alpha olefins, for example, a propylene etc.. at least two sorts of copolymers of said olefin, and 
these various polymers etc. as poly olefin resin for forming a rear-face resin enveloping byer. 
EspecbDy desirable pocyolefin resin b low density polyethylene, high density polyethylene, 
straight chain mold low density polyethylene, and such mixture. Although there is especbDy no 
limit in the molecular weight of pory olefin resin, the thing of the range of 20.000-200.000 is 
usually used In potyolefin resin, a small amount of antioxidant and lubricant may be added if 
needed. In order to form a rear-face resin enveloping byer using potyolefin resin, the usual 
melting extrusion covering can be used. 

[0043] Moreover, a rear-face resin enveloping byer can also be made to form with an electron 
ray hardenability partial saturation organic compound. For that, aO the compounds used for 
formation of the above men ti oned surface resin spreading layer can be used Furthermore, the 
formation approach of a rear-face resin enveloping byer b also good as multilayer structure as 
weP as the case of the above-mentioned surface resin enveloping byer. Although there b 
especbDy no limit in the weight of a rear-face resin enveloping byer. generaDy it b 10 - 40 
g/m2. It b desirable that it is in the range. 

[0044] As a paper base used for this invention, it is usually 50 - 300 g/m2. It has a basis weight 
and paper with a smooth front face b used. Such paper can be chosen from aD the things 
generaDy used for the base material for the photographic printing papers. GeneraDy as natural 
pulp which forms a paper base, what uses softwood pulp, hardwood pub. needle-leaf tree broad- 
leaved tree mixing pulp. etc. as a principal component b used widely. Moreover, a loading 
material can be made to contain in a paper base. 

[0045] When printing paper is manufactured from the base material of this invention, it is 
effective to make magnesium compounds, such as a magnesium hydroxide, a magnesium oxide, 
and magnesium salt, contain in a paper base in order to prevent fogging generated at the time of 
the mothball. Furthermore, additives, such as the sizing compound generaDy used for paper 



manufacture, a fixing agent, a paper reinforcing agent, a loading material, an antistatic agent, a 
pH regulator, a pigment, and a color, may be blended with the paper base. Furthermore, a surface 
sizing compound a surface paper durability agent, a pigment, a color, an antistatic agent, etc. 
may be suitably applied to a front face. 
[0046] 

(Example] Although the following example explains the configuration and effectiveness of this 
invention further, of course, the range of this invention is not restricted to these modes. 
[0047] Example 1 basis weight of 180g/m2 Surface activity-ized processing by corona discharge 
b performed on the rear face of a paper base, melting extrusion covering of polyethylene resin is 
performed on it, and the amount of covering b 30 g/m2. The rear—face resin enveloping byer 
was formed, the outermost front face which has the following presentation independently — the 
electron ray hardenabdity organic compound white— pigments mixing constituent for resin 
spreading hardening stratification (constituent 1 ) was prepared. 
[0048] 

Constituent 1 ** Part Loadings Caprobctone denaturation dipentaerythritol hexa 54 weight 
sections Acrybte (two caprobctone denaturation A chestnut roil radical content 
trademark :KAYARAD DPCA-20. Nippon Kayaku make) 

1. 9-ncnane dk>l dbcrybte monomer Six weight sections (a diluent a trademark: new frontier L- 
C9A Dai-lchi Kogyo Seiyaku make) 

titanium dioxide (trademark: TTPAOUE A-220. lsh»iara Sangyo make) the mixing ratio of the 40 
weight **** above-mentioned caprobctone denaturation hexa acrybte and a diluent monomer - 
- rate: — 90 to 10 [0049] Mixed distribution of the mixture of the above-mentioned component 
was carried out with the paint conditioner for 1 hour, and the electron ray hardenability 
constituent was prepared. A wire bar is used on the front face of the metal plate which gave 
chrome plating which uses this constituent as a molding side, it applies so that the coverage 
after hardening may become 3 g/m2. and the electron ray was irradiated on condition that 
acceleration voltage: 1 75Kv and absorbed-dose:2Mard. and this coating liquid byer was made to 
harden thb spreading byer. 

[0050] Independently, the following electron ray hardenabil 
mixing constituent for inside layers (constituent 2) was prepared 
[0051] 

Constituent 2 ** Part Loadings Electron ray hardenability resin (the mixture of 2 functional- 
group content oligomer and a diluent 60 weight section monomer, trademark:SN-5X 267 1 . 
Sannopuko make) 

Titanium dioxide (trademark: TIP A QUE A-220. Ishihara Sangyo make) 40 weight sections [0052] 
Mixed distribution of the mixture of the above-mentioned component was carried out with the 
pamt conditioner for t hour, and tho electron ray hardenabiBty constituent was prepared A wire 
bar b used for this constituent on the front face of the above-mentioned paper base, and the 
coverage after hardening b 25 g/m2. It applied so that it might become, and this coating bquid 
byer was irradiated by acceleration voltage: 1 75Kv from the tooth back of superposition and a 
paper base at the spreading hardening byer on the above-mentioned metal pbte molding side, 
the electron ray was irradiated on condition that absorbed-dose :2 Mar d. and the multistory object 
was hardened and pasted up. Next the layered product obtained from the metal pbte mokfing 
side according to the above-mentioned process was exfoliated, and tho base material for the 
photographic pnnung papers was created 

[0053] In order to test the xantho c hrobm by the development of the obtained base material for 
the photographic printing papers, the dev el opment which uses a DASUTO auto-processor 
(trademark: RCP20. product made from DASUTO) was presented with the sample offering base 
material. In order to evaluate the xanthochroism of the sample offering base material by which 
the development was carried out according to TAPPHT524 (1979 editions) "a Lab measuring 
method", b value before and behind a development was measured, and it evaluated considering 
the value (deltab value) which lengthened b value before a development from b value after a 
development as an index of xanthochroism. An evaluation result is shown in Table 1. Although 
less than 1.0 thing is ( deltab value ] practical, practical use b not borne or more by 1.0. A test 
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result b shown in Table I. ' 
[0054] Evaluation of ftexfeSty earned out the surface resin spreading layer of a sample offering 
base material outside, was twisted around the round bar with a diameter of 0.1cm. and carried 
out visual evaluation of the entering corxStion of cracking. The three-stage made into one point 
estimated what has broken that to which that to which it was not cracked at al was cracked 
three points and a little two points. Although the thing of three points and two points b practical, 
the thine of one point b not borne at practical use. A test result b shown in Table 1. 
[0055] The base material for the photographic printing papers was produced Eke example 2 
example 1. However, in said constituent 1. the constituent 3 was prepared having used the mixed 
ratio of said caprotactone denaturation hex* acrytato and <9uent m on o me r as 75 to 25. and thb 
was used instead of the constituent 1. The test result performed Sko the example 1 b shown in 
Table 1. 

[0056] The base material for the photographic printin g papers was produced ike example 3 
example 1. However, the electron ray hardenabiGty organic compound - whrte— pigments mixaig 
constituent for outermost layers of the foBowwig presentation {constituent 4) was pr coerce 1 
ndependently, and thb was used etstead of the constituent 1. 
[0057] 

Constituent 4 *♦ Part Loadings Caprotactone denaturation <fipentaerythntol hexa 54 weight 
sections Acrytate (three caprotactone denatia-ation acrytoyl racScal content, 
trademark rKAYARAD DPCA-30. Nippon Kayaku make) 

1. 9-nonene <*oJ cfiacryiato monomer She weight sections (a duuent. a trademark: new frontier L- 
C9A Dai-lcni Kogyo Seiyaku make) 

titanium dioxide (trademark: T1PAOUE A-220, IshaSara Sangyo make) 40 weight **** — the 
mixing ratio of said caprotactone denaturation hexa acrytate and diluent monomer — rate: — the 
result of the test performed Eke 90 to 10 examples 1 b shown in Table I. 
[0058] The base material for the pho t ogr a phic printing papers was produced Eke example 4 
example 3. However, in the constituent 1. the constituent 5 was prepared having used the mixed 
ratio of said caprotactone denaturation hexa acrytate and diluent monomer as 75 to 25. and thb 
was used instead of the constituent 1. The result of the test performed Eke the example I b 
shown in Table 1. 

[0059] The base material for the photographic printing papers was produced by the same 
actuation as example of comparison 1 example 1. However, the electron ray hardenabflity organic 
compound w hi te-pi g ments mixing constituent for outermost layers of the following presentation 
(constituent 6) was prepared independently, and thb was used instead of the constituent I. 



Acrytate (six c 



actone d 



rKAYARAD 



Constituent 6 ** Part Loadings Pentaerythritol hexa acrytate 54 weight sections (caprotactone 
denaturation acrytoyl radical nothing, a trademark: the beam set 700 and product made from the 
Arakawa chemistry) 

t. 9-nonane d*ol dbcrytate monomer Six weight sections (a diluent a trademark: new frontier L- 
C9A Dar-lchi Kogyo Seiyaku make) 

Titanium dioxide (trademark: TIP A QUE A-220. bheSara Sangyo make) The ratio of 40 weight 
**** hexa acrytate and the rnonemer for dilution: The result of the test performed Eke 90 to 10 
examples t b shown in Table 1. 

[0061] The base material for the photographic printing papers was produced Eke the example 1 
of example of comparison 2 comparison. However, in the constituent 6. the constituent 7 was 
prepared having used the ratio of said hexa acrytate and diluent m onomer as 75 to 25. and thb 
was used instead of the constituent 6. The result of the test performed tike the example 1 b 
shown in Table 1 . 

[0062] The base material for the photogr a phic printing papers was produced Eke example of 
comparison 3 example 1. However, the electron ray hardenability organic compound ■ white— 
pigments mixing constituent for outermost layers of the following presentation (constituent 8) 
was prepared independently, and thb was used instead of the constituent 1. 
[0063] 

Constituent 8 ** Part Loadings Caprotactone denaturation dipentaerythritol hexa 54 weight 



DPCA-60. Nippon Kayaku make) 
1. 9 -nona ne dbl dbcrytate monomer Six weight sections (a cBuent. a trademark: new frontier L- 
C9A. Dar-lchi Kogyo Seiyaku make) 

Titanium dioxide (trademark: TIP A QUE A-220. bheSara Sangyo make) The mixed ratio of the 40 
weight **** a bove-mentioned caprotactone denaturation hexa acrytate and a (fluent monomer: 
The result of the test performed Eke 90 to 10 examples 1 b shown in Table 1. 
[0064] The base material for the photographic printing papers was produced Eke the example 3 
of example of c ompari so n 4 comparison. H ow e v er . r» the constituent 8. the constituent 9 was 
prepared having used the mixed ratio of the a bov e -me n tioned caprotactone denaturation hexa 
acrytate and a duuent monomer as 75 to 25. and thb was used instead of the constituent 8. The 
result of the test per fo rmed Eke the example 1 b shown in Table t. 



] The base material for the photographic printing papers was produced Eke example of 
i 5 example 1. However, the electron ray hardenabiEty organic compound white— 

t for outermost layers of the following presentation (constituent 1C 
was prepared independently, and thb was used instead of the constituent 1. 
[0066] 

Constituent 10 ** Part Loadings 3 o rg anic f u nctions urethane ecrybte oligomer (trademark: 
NYU 60 weight section -frontier R-1301. Dar-lchi Kogyo Seiyaku make) 

Titanium dioxide (trademark: TIP A QUE A-220. bhehara Sangyo make) The result of the test 
performed Eke 40 weight sections examples 1 b shown in Table 1. 

(0067) The base material for the photographic pri nt in g papers was produced Eke example of 
t 6 example 1. r 

t layers of the following presentation (constituent 1 1) 
s used nstead of the constituent 1. 
Constituent 1 1 ** Part Loadings Pentaerythritol tetraacrytate 60 weight sections (trademark: the 
beam set 710 and product made from the Arakawa chemistry) 

Titanium dioxide (trademark: TIP AGUE A-220. tshihara Sangyo make) The result of the test 
performed Eke 40 weight sections examples t b shown in Table 1. 
[0068] 
[Table 1] 



httpy/www4.ipdl.ncbi.gojp/cgHMri/tran_web.cgi.eije 



httpy/www4.ipd1rK^i.^jp/cgr-bWtr»n_w«b.cti.eiie 



JP.06-O59390.A [DETAILED DESCRIPTION] 



s 

K 




















<o 




mm 

*•« 
















to 




CO 








o 


o 


o 








cn 


o 


■ 

S 


-0 1 






o 

<r» 


\r> 
oi 

lO 




kO 
OJ 


cn 


lO 
CVJ 


§ 


<=> 


• 


©-N * 






CO 


CO 




o 


to 


to 


o 


o 


9 


m 

c 


£ 

m 


* 




» 


* 


% 










■ 

m 


i 
« 

a 


CO 

9 


i 

« 
9 


Sal 


to 

9 


S 
* 

9 


9 


* 

9 


* 

9 


i 

« 

9 


en 


/ s 


s 
« 

« 


* 


«o 




s 




* 









[0069] 

[Effect of the Invention] The base material for the photographic printing papers of thb invention 
makes it possible to make it possible to decrease sharply the xanthochrobm of the general fault 
at the time of preparing an electron ray hardening resin layer, i.e.. the paint film at the time of a 
development, and to hold flexfcility. and is [ therefore ] practically very effective. 



(Translation done.] 
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